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^^ttlnP/InGaAs/InP^^n^^ffiV^Sft^f 
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#38 8! 14 , I nP/ 1 nGaAsP/ InP— T o £ ffl V 

A.-f^v^A - t*y >GalnAsP£rW)fsf 
^^fflV^^T#fc„ #(^GaxIni-xAsvPi- y (fcj£L 
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S fef^GaxIni-xAsyPi- y *»JRJB±^InP^JB ( r^f^r 

*J62-C#* '79/10lc^$tLT w 

GaxIni-xAsyPi-yO 9 tyflH^AaUtd* x =0. 47, y = 
lO^CD, f &to^Gao.47lno.53Asf*, ft^fftrtMnP 

ic— ifc-rs toco 5 k** -/T/^^afa^a-c 

0. 75eV£S<b/h£v\ :<^J: 5ft^> K¥-V 7^/1/ 
«'J^»*«S#ttSrt>or ir^-e^r^o Gao.47Ino.53As 

^•^iwtt, \n?mm zmrtfr^ytm^x+m. 9-1. 7 M 

mO»*««tt*dswe>*tTV^5. ffiKfift'J (< 1 ^ 

m) 04>*«ftlST^InPSJio*KJRlcJ:5'tj^T*> 20 

tR 8 EUSGao. 471 no. 53As}fc® lRJf t InPSgH t V % 

^>K^y^J . Bgfn31^9^20B. V**-**?* — 

9, InP&SOff;** 1 /zmi U S*ffilcttSS9Hlw 

*>O£Lfc 0 ro^ttte, InP£JB&g«i: U Si02<bS 30 
i3N4tco— JisStKihJK^aa:^?>ixrv^5 toi it* 

S i 0 2 Jgl , Si 3N 4 ^^5 X If I nP5K Jf <r>W£ Sr -t jft-PitO. 14 /1 
m, 0. 13/im, 0.9MmtL, GalnAsftfiiRJf cO/p £ 4: 

extii, 40 
ri ext = 

mmmmtrnz-sctz (M.wada, 

S. Seko,K. Sakakibara and Y. Sekiguchi : Jpn. J. Appl. Phy 
s. ,29 (3) (1990) ) 0 

L^L. ttfifi0.9#fm«TO»*«»iIiiP«<O*ia 
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S. KagawaX Inoue. I. Ogawa.Y. Takada and T.Shib 
ata: Jpn. J. Appl. Phys. ,28 (10) (1990) p. 1843) . 
#*9Jli, InP«B-t<0 4>00*;®iR^gij«$ix^5 

(II 5 fc tf> 

*O»^36**MnP*«<0»^3e«J:9**<, M 

»JH^g"4n5AsO*tt0. 1- 1 fia%T*&5 r t ^ 
SRJiOAsiSrJt^tT*^**©** 5 ** < ftSil^ 

a. — X^IZJ: t)^cFttTV^5 (J.W.Matthews and E. Klo 
holm:Mater.Res.Bull.7 (1972) 213. J. W. Matthews: J. Va 
ccum Sci. Tech-nol. 12 (1975) 126 . J. W. Mat thew and 
A. E. Blakes-lee:J. Crystal Growth 32 (1976) 26 
5) . . 

w mi 

InP/InGaAsP^-x njg^^ffiv n/c ^^c^-^-CO InP^IKl 
*^*/w£*3i*\ InPft«oAft^lp]i:Sii:^2Mtt 
~CD££. InPS®^gV^iE?L«tfiV^iE?L^«m-^^ : 

U IE?L<oK*^/h*v>iiifKiR«Sct/h$ < ft5 e 

Lfc^oT, InPSJi^AsSriSttlLTft^ftSr^L 
^^<t5^i:Ci^ InP9ftJ|oftJRNittftJ:9fitt 

i^<ft5 0 

r<D*^«i, lnPXffillw»^£ft4r^llWlw-as 

t tiEfcMlBKKtt ?>ixfcA#t*SrSia-r5 InP«* 4 ^ 

4li^tt«t LTAs£$*. ^^flt^Sfil^ft 

n + SlnPSS 1 ±iZl*. n + l£tz{* n ^cOlnP/^ 77ri 
2, n-GaInAs*KiRJi3*3J:^*Eftt UTAsSr'&tfln 

5 0 p + «Sc5 0S@(r^m@6^^ttbix. Sffil^S 
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^Jf 4l*W«&Jg^ffi/£fiffi (MOCVD) i:iO*ritS 
it, 0. 1— 1 %cDAs£r^tr a 

IS 1 ;6>ib&5InP (As) /InGaAs/InPCO-^^n^it^^^ 
©X*[sl3rfc (X»ny*y^-^ XRC) 
/<y77i2, *;KiRJi3*5J:^«4^»$fi, 
^r'itO. 35jim, 1.4jum, 0. 7 m m <t Lfd 0 

ttm&mi*. S«llC*fUT*»iRJ13tt*53-0.03 io 
%, 41^0. 05-0. 08% Tfc^o U^oT, ^J4 
^^SiiSS 1 ± 5 < . *« 4 ir 

^^fnlg^r^l:, Si02£-^^£LT 

le m#6ioJ:^Si3N4^8 <hSi02®!9 bfrbttZRtt 
81ihBtSr»J«U $ 1 <£>*ffil-««i 7 SrHf«-T 

SrtlrJ:^ »lBlc«Lfc«igas#&ns. S13N4 
18 iSi02JR9Off£l::ovvrti:, #J;tt*\ _hi£Ort-?£ 
l£*t LTKfil. 5 /j mlcSst* 5*« 1 ±T?OS*t*d** 20 
± 5 iC. <£*L-?*tl30nm, 140nm^-r^>o 

^^taOlfi31±l^ IrIIH (a) 13*1- J: 9 ^<7) 

mm (b) i'^-rj:9i-> toirtoisfea 

»4l3ti\ InPI^AsS:^PLfci:#0*&^^(D^k 

X h7x- l/yfCJ; ^^^ixfetCOT-fct) (R.Westph 
aren.H. Jurgensen and P. Balk , J. Crystal Growth, 96 (1 
989) 982) , «Mi|ll^IiiP©j»*rit*l«lw*5tt5AsH3^» 
JEE£r* L, 88tt(^«H±S£ *5iLKAs8^0* (fiS%) 
^ITV^ 0 ?H4Ifll C (3l^*V^t #OAs«*DIn 
POJBrt^gt^SixStt-f-seft) - (InPOft^SR) 3 
/ [InPO»^36»] T?**ix, »4Hot«o»«{: 
* LfcAsjSJP*twJk«rS. 

g5i (a) , (b) K«i£ 
<D£{fc£*1-|2"e*>9* IrIH (a) r±36tf s ftv*4:*, IrI 
13 (b) !*E»fcW*flK i#^vKM«r^t, 

AsW&DKJ: 9te^*g^££t£-£5<b, Asians 

^^L/t<t3(- (C.P.Kuo.S.K. Vong,R. N.Cohen and G. 
B.Stringfellow,J.Appl.Phys.57 (12) (1985) 542 
8) . 
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+ b (C11+2C12) /Cn] f 
t'4-^^H5o lit, CijliAs«6*0lnP(O5*tt*, a I* 

fcO-t^K<OW«lK*inhh, mLhlCfc 9»fc-J-5 (H.C. 
Casey Jr. and M. B. Panish, "Heterost ructure Lasers", 
Part A. Ch. 4, p. 206, Academic Press, New york.1978) 0 

mhh = 0. 6—0. 85mo 

mLh = 0. 089—0. 12mo 

mo: § SS^^R* 
T'fct) (S. Adachi.J. Appl.Phys. 53 (12) (1982) 877 
5, J. Leotin et al. , Solid State Communication 15 (1 
975) 693) , l«f»tt5. ^<Dtz£>, RJR 

or(hv) = A < h v - E«) 

q 2 (2 m r ) 3/2 

A — 

Ti c h 2 m e 

1 /m r = 1 /m dc + 1 /m d v 

h : 7*7 

Eg :As^*PInP£Uf 4 0V<> K^rir y^x*^* 
q : m^-^m^S 
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mdv = (mhh3/2 + m L h3/2) 2/3 
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